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without any change in the building. Another important advantage 
of the system is the possibility which it gives of burning in ordi- 
nary household stoves, in time of epidemic disease, the feces which 
are well known to carry and spread disease. The dangerous sub- 
stances are thus completely destroyed by the surest means, fire. 



Sanitary Advantages of the system. 



Careful observations and calculations have proved that in 
houses in which water is laid on, the average daily use of water 
is ft). 330 for each person, while the amount of urine passed by 
each person averages ft). 2,2 daily and the amount of feces 7 oz. 

Sewage water has been shown by experiments to contain, on 
the average, I part of urine to 300 parts of water. Taking into 
considerati the fact that urine contains 95 percent, of water 
we can safely say that if urine be thoroughly mixed with water 
it can be without danger discharged into the river, even in an 
unfiltered condition. Moreover, the alternate syphons of the 
Nadiein system provide for the purification of the mixed water 
and urine by passing air through it before its admission into the 
sewer; and, further, the water, before being admitted into the 
maine or pit, can be passed through a filter of peat, which ren- 
ders effluent water quite harmless. 

By the ordinary water carriage system the water flowing 
from closets and urinals into the drain pipes is always foul, d by 
fecal matter, and contracts a bad smell, because it remains for 
some time together with fecal matter in the water trap^ under 
the water-closets. The water in the traps under the closets is 
thus artificially polluted and this is increased by the conic 
form of the closet pans, because the water trickles down the 
edges of the pan, instead of falling upon the floating excreta 
which thus remain in the trap until they become liquified. The 
water from the traps then infects all other water entering the 
drains from the other reservoirs of the houses. 

Nevertheless, it is impossible to avoid these traps, as it is 
only by means of them that the dwelling houses can be protect- 
ed from the foul sewer gases, moreover, the traps cau-e the Lique- 
faction of excreta, an absolute necessity wit!) the ordinal) sys- 
tem, as otherwise the sewers become clogged with accumulations 

of feces. 

By the Nadiein system, traps under water-closets are quite 
unnecessary, and can be entirely dispensed, with the above mention- 
ed disadvantages being thu^ avoided. One general trap, plai d 
cli e to the separating apparatus, is sufficient to prevent the ac- 
cess of air from the chamber in which the apparatus i et up in- 



• > the house. The liquid refuse from the house in passing 
tin U this trap of the separator or the elbow of the waste pipe, 
ixes out from it any excreta which have not already been forced 
ut by the water from the closet; thus all substances valuable 
• manure are preserved in the solid refuse instead of being dis- 
Ived in the \ r of the trap. The traps under the closets being 
dis< led, the water from the closets falls down the wai of the 
main waste pipe into the separating apparatus in a nearly pure 
which has been • monstrated by many experiments and in- 
ns. This may be seen from the table given below, which 
ults of the chemical analysis of this water, certified by 
h mi I laboratory of Dr. Pcehl in St. Petersburg*.'. 
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By the usual drainage system the entire work of separating 
the sewer water of the towns from the feces contained in it and 
filtering the water in order to render it fit for admission into the 
rivers, is performed by the irrigation fields alone. The solid re- 
fuse serves as manure for the fields which are then sown with 
grass or planted with vegetables. Dr. Pasteur, however con- 
siders that from the point of view of hygiene the tillage of such 
fields is most objectionable; he advices that such fields be 
ploughed as often and as deeply as possible, in order to subject 
them to the purifying influence of atmospheric air. Another 
disadvantage of the present system of not intercepting the solid 
from the liquid refuse at once (in the houses) is that the street 
sewers communicate with the dwelling-houses by means of the 
waste-pipes, and the gases generated in the main sewers escape 
into the street-pits, as may be observed by every town-dweller, 
especially in damp weather. But the bad smell which renders 
these street-pits a nuisance to the neighborhood in which they 
are situated, is by no means the only reason why their entire 
abolition is desirable, there are other, and, hygienically, more im- 
portant objections to them. When they are cleaned out, the 
filth from them has access to the streets, and in many cases it 
comes from hospitals . in which patients are suffering from' in- 
fectious diseases. The solid refuse often clings into the sides of 
the sewers and clogs them. On the irrigation fields the solid ex- 
creta dry up and form a fine dust which the wind often carries 
into the towns. It is well known that human excrement is one 
of the chief means through which epidemic diseases are spread, 
and it is therefore easy to see how dangerous its admission is. 
together with water into the sewers. Dr. Brouardel, in is report 
on the drainage of Paris, says that a system by which the sewers 
are not entirely isolated from the atmosphere of the town cannot 
be regarded as satisfactory from a sanitary point of view. The 
"Comite consultatif d'hygiene" in France, when asked whethe a 
more complete and more convenient system than the present one 
for the removal of refuse matter is possible, gave the noteworthy 
answer that 'more complete systems are theoretically quite pos- 
sible and are no doubt realisable". Another body of French spe- 
cialists, in answer to the same question, said that the solid ex- 
creta, which contain both injurious substances and the microbe- 
of disease, ought not to be admit! to the irrigation fit Ids. 

The Nad in system renders it possible to fulfil the con- 
dition- demanded by these specialists. The separation of the 
sewer water from the solid refuse, and the conversion of the lat- 

* The excreta oi persons suffering from infectious disease should not 
enter closet-pipes at all. In sn b cases closets should be replaced by movable 
vessels containing peat iud all should beat onre burned. 
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ter (by mixing it with disinfectant substances) into fertilizing 
compost, enables us to remove it quickly and safely; while, on the 
other hand, the soil and subsoil water are prevented from becom- 
ing infected by the sewer water. At the same time the infection 
of the air by gases from the street-pits- is also avoided, as, by the 
Nadiein system, nothing enters the sewer-pipes from houses but 
almost clear water, free from all solid or suspended matter and 
devoid of smell. A smaller quantity, of soil is therefore required 
for irrigation fields, and the soil can be used merely as a filter (as 
advised by Pasteur), and not for cultivation of vegetables. At 
present, on the contrary, even those towns which possess a suffi- 
cient area of irrigation land for the purpose of filtration will never- 
theless be obliged, in course of time, to acquire new lands for 
that purpose, as the soil, sooner or later, will become saturated, 
o mgto the constant influx of foul sewer water, and will entirely 
lose its filtering power. On this account, only a certain quantity 
of sewer water is allowed access to a Jiven area of sewage irrig- 
ation 1 id during each year. In Paris the maximum quantity of 
sewer water allowed for each acre of drainage irrigation lands is 
10.500,000 gallons. The result of this is that Paris requires an 
enormous area of irrigation land. In watering market-gardens 
wit! 1 cwer-water, it is necessary to take care that the water should 
be so spread as to reach only the roots of the plants, as otherwise 
there is danger of the injurious miasmes being introduced again 
into the town, together with the vegetable products. But such 
very careful watering is difficult to arrange on a large scale, and 
therefore it is necessary to find some other means of securing the 
irrigation fields against an accumulation of feces; especially as, 
according to Pasteur, the system at present in vogue, of watering 
the fields with sewer water containing feces, is entirely out of 
harmony with the demands of contemporary hygienic science. 

Most prominent specialists advise the discharge of sewer wat- 
er into the sea. If the main sewers be by the sea-shore, the fec- 
al matter would pollute the shore, so that in this case also the se- 
paration of the liquid from the solid refuse would be necessan 
i -ut the project of discharging sewage water into the sea is accom- 
panied with enormous mechanical difficulties and entails very 
great expense, and therefore is not practically workable for the 
great majority of towns. 

There remains, therefore, only one way out of the difficulty: to 
separate the sewage water, while still in the houses, from all solid 
refuse so completely that the liquids should reach the irrigation 
fields (and. perhaps, swift-flowing rivers) in the form of clean wa- 
ter, treed from all germs of disease; to subject the intercepted 
solid matter to such thorough disinfection as to render it innocuous 
and convert it into valuable compost and then to send this manure 
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destruction of the fertilizing properties of the feces, are avoided 
by the Nadieine system. As may be seen from annext account, 
all the flushing on this system is done by water which has already 
been used in baths, lavatories, kitchens etc., but which is quite fit 
to flush closets and urinals, the rinsing out of the closets and uri- 
nals with clean water is provided for by reservoirs with, syphons 
cling automatically at regular intervals of time. The pans of the 
irinals are filled on each occasion almost up to the brim with wa- 
ter, so that their sides are thoroughly flushed. 

On leaving the separator, this water sets in motion the au- 
tomatic apparatus which mixes the dry feces with some disinfect- 
ant substance (peat, earth, charcoal, etc.) converting them into a 
It ilizing compost; still further flowing down the discharge pipe 
into the drain it draws the air after it, thus ventilating the rooms 
and urinals, and absorbing the injurious gases accumulated in 
tl finally it enters the drains (thanks to the special Nadieine 

syphc i in such quantity and with such force as to thoroughly 

flush them. 

Jn many municipalities there is an erronevus supposition that 

the Nadieine system is not capable of adaptation to the sewers 
all Ldy existing in the towns. One of the important advantages 
of this system consists in its adaptability to all kinds of drains. 
Moreover, notwithstanding the initial expenditure necco ury to 
fit the houses with separators and other apparatus, the sanitary ex- 
pen would certainly decrease during even the first year, owing 
ill, liminution of work in cleaning the drains and other pipes 

etc. 

For instance: i) Where the water-carriage system discharg- 
ing excreta into rivers exists, the introduction of the Nadieine sys- 
tem would prevent the pollution of the rivers and their banks, and 
thus the fecal matter and other anti-hygienic refuse which form- 
erly polluted them and caused mischief, would become productive 
oi >od as it could be sold to farmers as a powerful manure. 

In the case of water-carriage s items connected with sew- 
; Earms there would be no longer any need to acquire enormous 
ai l land for sewage fields, nor wonld such fields emit the 

fearful stench which proceeds from them very often at present. 
More liquid could be discharged upon each acre of land, and as 
this liquid would contain a far smaller quantity of organic matter, 
the earth would filter it more effectually. 

3) In case of a cart-carriage system comprising ashpits or 
iddens for fecal matter and any sort of drains for removal of 
house waters Nadieine system might be of great advantage sinee 
it allows to discharge water from the closets, free of solids, also 
into the drains, while the intercepted fecal matter— to be utilized 
as a strong fertilising compost. 
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4) In those towns where there are no underground sewers and 
where all fecal matter collects in cesspools, it is possible to entirely 
dispense with these sources of infection and foul smells by using 
the Nadieine separator. The separated liquid can be then either 
discharged into small drain-pipes or carried away in ordinary bar- 
rels (as it will emit no foul smell), while the antihygienic solid 
refuse can be removed to a long distance from the town without 

injuring anyone. 

Besides these advantages, the Nadieine system, as explained 
above, avoids a great evil — communication between the hous- 
es and the cesspools or sewers. 

5 ) Where there are no water-closets at all, but only pits or 
privies, the Nadieine system cannot, of course, be applied, until 
the unsanitary character of such privies and the need for water 
laid on and drains of any sort be recognized. Many municipal- 
ities object to the construction of sewers only because they fear to 
pollute the rivers or the soil of the town or of the neighbourhood 
with fecal refuse from the houses. 

For a better proof of the economic advantages of the Na- 
dieine system, we may refer to the data obtained from the ac- 
tual use of several apparatus during a period of two years. 

For a town of 1,000,000 inhabitants and, let us say, 
10,000 houses, 30,000 apparatus would be required or an aver- 
age of three to each house. The cost and instalment of one ay- 
paratus, either in the basement, or, when there is no basement, 
in a pit dug in the ground near the house would average £ 25. 
Thus, the 30,000 apparatus would cost £ 750,000. The gross in- 
come from the sale of 100,000 tons of fertilizing compost, at the 
rate of £ 2.00 per ton amounts to £ 200,000. 

The cost of using the apparatus during the year averages: 

1 ) 740 workmen in constant employment, to fill the hoppers 

with peat, carry away the refuse, clean out the receptac- 
les and keep the apparatus in repair, counting the aver- 
age wages per man per week . . £ 1, — £ 38,480 

2) Peat for the hoppers 85.000 tons of faeces require 

15,000 tons of dry peat. This, at 30 per ton, 
amounts to . . . . £ 22,500 

3) Carriage of peat to the houses . . . 3,200 

4) Carriage of fertilizing compost from the houses 

to railway stations, landing-stages etc. . 10,000 

5) Carriage of fertilizing compost to the villages 

where a mean distance of 100 miles . . 14.500 

6) 6 per cent annual interest and sinking of the prin- 

cipal capital within 20 years . . 44.320 

7) Expenses of administration . . . 10,000 

Total annual expenditure . £ 143,000 
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The average quality of fertilizing compost obtained has been 
determined in the laboratory of the Riga Polytechmcum. 
Mr. Toms, professor of Agricultural Chemistry, after subjecting 
it to analysis, wrote as follows: 



Experimental and Controlling Chemical Laboratory, 



Polytechnicum, Riga, 



To Mr. M. Nadiei?ie, St. Petersbourg, 

Dear Sir: 



No. 207, 16, 1, i8qi. 



The analysis of the compost brought to us at your request 
U 22 } 1890 by Professor Arnold, has given the following results : 

The compost contains : 



on 





Percentage ni 1 
original 

substance. 


Percentage 

in <lry 
substance. 


Percentage 
in ash. 


Dry substance, 


21,05 






Ash, 


1,69 


8,04 




Ammonia, 


0,14 


0,66 


— — 


Nitrogen, 


1,18 


5,63 


— - 


Phosphoric 
Acid, 


0,44 


2,09 


26,01 


Potash, 


' 0,13 


0,63 


7,81 



Professor Toms , 



Manager 



it 
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Chemical Laboratory of Mr. Poehl, Doctor of C/umistry at St. Pe- 
tersbourg. Vassillicvsky Ostrov, yth line> No 18. 

To M. P. NADIEIN, Esq. 

Results of analysis of four samples ofzuater. 



In 100,000 parts 



of water. 



No. I 



No. 2* 



1 



V 

' v 



19 



VII 



13/ ia 



VII 



No. 3* 



v /vn 




Water from 
r. Neva. 



13 




19 




ii 



Reaction 



Smell 



Organic matter in 
the water trap. . 



N 



fecal 
smell 



Amount of oxy- 
gen necessary 
for oxidation ... 



Ditto of Perman- 
ganate of potash 



Ammonia. 



4.'. 



2,2!' 



9,18 



0,1 



e 


u 


t 


r 


no 
smell 


fecal 
smell 


no 
smell 


no 

smell 


17,40 


50,64 


17 ,40 


16,93 


0,87 


2,53 


0,87 


0,85 


3,48 


10,13 


• 

3,48 


3,39 


0,001 
less 


0,1 


0,001 


0,01 



a 



no 
smell 



16,84 



0,84 



1. 



no 

smell 



no 
smell 



1,45 



3,37 



0,01 



0,67 



2.<i9 



noue 



9,49 



<U* 



1,89 



none 



*) Samples No's. 1 and 2 are taken from the water trap, under the 
closet pan; No. 3 has passed the ..separator". 
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Cert i ficate. 

"This is to certify that the separating apparatus of Captain 
M. Nadiein has been in constant use in the barracks of the Pet- 
rovsky fire-brigade company in St. Petersburg, since August 10, 

1893. 

This apparatus separates waste water from the fecal matter 

contained in it. The fecal matter is then automatically covered 
with peat and converted into an almost dry compost, devoid of 
smell, I certify this as delegate of the St. Petersburg municipal 
council. 

Signed (in the original) 

N. Benois, member of the council.- 

N. Bader, Secretary. 

24 June, 1889. 

This copy was given out at the request of Captain Nadieine, 

by the Commission of the Municipal Council and was confirmed 

on July 19. 

N. Bcnois. 

N. Bader:' 

Cert 1 fi cate. 

Office of the Prefecture of St. Petersburg, Tech nical Department, 
11 June, 18Q2. No. 1864. 

" This certificate, given to Capt. Mitrofan Petrovich Nadiein, 
is to state that his system for the separation of human excrement 
from house and water-closet waste water has been adopted in 
several private and public buildings of St. Petersburg. 

The system of Capt. Nadiein consists in an arrangement by 
which the water closet refuse is discharged from the soil-pipe 
unto a metal surface (V) formed in a parabolic curve, and then 
separates into solid and liquid, the solids falling (vertically) into 
a pail, and the water and other liquids (by law of adhesion) trick- 
ling over the parabolic surface into a trough from which they 
past either into a bucket or unto a wheel and thence to the 
underground sewers. In this manner the closet water, containing 
only an insignificant percentage of urine, thoroughly mixed with 
the water, can be discharged into the sewers, and the solid refuse 
after being mixed, in the receptacle into which it falls, with peat, 
earth or charcoal, can be either removed for use as a fertilizing 
compost, or burned on the spot. Investigations made in the 
technical department of the Prefecture of St. Petersburg show 
this system to be worthy of unconditional approval, and therefore 
its speedy and general adoption is highly desirable. 

This I certify with my signature and official seal. 

Major-General von IVahl, of His Majesty's Suite. 
Struekof Ch ief Engineer ' . 
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Conclusion. 

' We repeat once more that the Nadieins new principle is 
capable of application to every sanitation system in use at the 
present time water carriage system including and is valuable as 
perfecting and completing each of them. Towns which have no 
arrangements for the discharge of refuse into the rivers or unto 
sewa-e farms, can introduce in connection with this system in- 
expensive underground pipes. The house refuse and closet wa- 
ter freed from all solid fecal matter and kitchen refuse, before 
bein- discharged into the rivers and canals, can be filtered, out- 
side the towns, through a layer of earth, which should be often 
ploughed but on no account used for cultivation of vegetables 
All clogging of the pipes will be avoided, as the water discharged 
into them will contain no solid refuse. This of course, can be 
achieved only if the streets are paved and no sand or solid 
sweepings are allowed to enter street-pits. 

The street-pits should be situated above the level of the 
sewer pipes, and a separating apparatus should be placed in each 
pit The boxes into which the solid matter falls should be taken 
out of the pits every day, and it is well to mix their contents 
with peat or ash, which at once protect the fecal matter from de- 
composition and facilitate its removal to country places. 

In order that no water may remain in the boxes, and that 
the solid refuse may be as dry as possible, the boxes should con- 
tain phons constructed upon the intermittent of Nadiein 

system. 

The apparatus described above will really improve the 

sanitary conditions c towns and houses, by avoiding the m tig 

together of foul and clean mat r,— of excrement and water 

The install ion of expensive drain e items in the town 

the discharge < refuse into the rivers, into irrigation fields or into 
ce Is of even into covered buckets « tils are far from bein 

sa fact- om i hygienic point of \ ew. The present drainage 

systems do no more than men tran ere the refuse outside the 

town, or collect it near the houses in re ' out in the 

ground. Better h) • c conditions of a town do not mean that 

the ref» e pa through brick of ce; ent pij.i All injurio 

refuse lould betaken not to close to the town, but to far 

off country fiel > whe it- 11 be IK acc< te< is manure and 

v . | p a jd f,, r . A of the o t incurred In 6 hader in the 

tov i n . r U p the Nad I in their house is thus 

re: led. 

The fields directh mi ; ti I -uld not d for 

a ing either erOrv€ Stable as, in con jue- BOftl 

e: litv Of m I th< are not very i and. indeed, i 
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rious, as food for cattle. Towns should be surrounded not with 
irrigation fields Or heaps of decaying refuse, but with parks, groves 
and flower-gardens, among which should be built convenient and 
inexpensive villas. The gradual development of various means of 
communication renders it increasingly easy for people having busi- 
ness in town live in the environs. Every town dweller would prefer 
spending his holidays in pure country air to spending them in close 
and crowded restaurants and beer shops. This suggestion should 
not be regarded as a sentimental fancy; it is One of the demands 
Of reason and hygiene. The municipal authorities are morally 
bound to provide what is neccessary for the health of the popul- 
ation, and the improvement of sanitation is by no means an impos- 
sibility. All that is needed is to avoid polluting with refuse the 
drain-pipes, water and neighborhood. Injurious matter should be, 
and can be, converted into useful matter and to this end we should 
leave off the present practice of artificially producing pollution 
whether in dwelling-houses or in drainage-pipes. One kilogram 
per head of unsanitary refuse must be separated at Once, on the 
spot, from the waste water, and taken Out of the town. 

The river is not the right place for refuse. Carry it to the fields 
which have grown fruitless through years of reckless farming, ami from . 
a source of evil and disease it will become productive of wealth and 
general welfare for the people. 



• 



P. S. The inventor will be glad to receive any criticism, or com- 
ments on the system expounded above. 

Address, M. P. Nadiein, 

j Diimskaya, St. Petcrbi/rg, 

Russia . 
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